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(54) INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an Inkjet recorder in 
which the number of types of recordable image can be increased 
by making the apparent nozzle pitch alterable. 
SOLUTION: The ink jet recorder comprises a carriage 3 
reciprocating in the main scanning direction, and a plurality of 
recording heads 2 having a nozzle array 13 including a plurality of 
nozzle openings 14 for ejecting ink drop wherein the carriage 3 is 
provided with a plurality of holes 10 for securing a recording head 
2 removably. Since a switching can be made between a state 
where the nozzle openings 14 are arranged on a line in the 
direction perpendicular to the nozzle array 13 and a state where 
the nozzle openings 14 are arranged while being shifted in the 
direction of the nozzle array 13, between the nozzle array 13 of 
any one recording head 2 and other recording head 2, high 
resolution printing can be effected by shifting the nozzle openings 
14 to decrease the apparent nozzle pitch. When such printing is 
not required, normal printing can be effected by arranging the nozzle openings 14 on a line and the 
number of types of recordable image can be increased by altering the apparent nozzle pitch. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more recording heads by which the nozzle train which consists of carriage by 
which both-way migration is carried out, and two or more nozzle orifices which carry out the 
regurgitation of the ink droplet was formed in the main scanning direction. Two or more head fixed parts 
by which a recording head is fixed to the above-mentioned carriage free [ attachment and detachment ] 
are prepared, and it sets between the nozzle trains of one of recording heads, and other recording heads. 
The ink jet type recording device characterized by the ability to change now the condition that the 
above-mentioned nozzle orifice is arranged on a straight line in a direction perpendicular to the direction 
of a nozzle train, and the condition that the above-mentioned nozzle orifice is shifted and arranged in 
the direction of a nozzle train. 

[Claim 2] The ink jet type recording device according to claim 1 with which each recording head is 
attached in any head fixed part. 

[Claim 3] The Inkjet type recording device according to claim 1 or 2 with which the nozzle train of a 
single row is established for each recording head. 

[Claim 4] An Inkjet type recording device given in any 1 term of claims 1-3 two or more recording 
heads of whose in which nozzle trains were arranged by shifting are what carries out the regurgitation of 
the black ink. 

[Claim 5] An ink jet type recording device given in any 1 term of claims 1-4 which are those between 
which two or more preparations and the above-mentioned recording head for of-the-same-kind ink 
share an ink cartridge for the recording head which carries out the regurgitation of the ink of the same 
class. 

[Claim 6] An ink jet type recording device given in any 1 term of claims 1-5 in which the recording head 
for black ink which carries out the regurgitation of the black ink, and the recording head for color ink of 
yellow ink. Magenta ink, and cyanogen ink which carries out the regurgitation of either at least are 
attached. 

[Claim 7] The ink jet type recording device according to claim 6 which is that to which the recording 
head for color ink carries out the regurgitation of the ink of two or more colors containing yellow ink. 
Magenta ink, and cyanogen ink. 

[Claim 8] An Inkjet type recording device given in any 1 term of claims 1-5 in which only the recording 
head for black ink which carries out the regurgitation of the black ink is attached. 

[Claim 9] An ink jet type recording device given in any 1 term of claims 1-8 in which the recording head 
from which the diameter of a nozzle differs among two or more recording heads is attached. 
[Claim 10] An ink jet type recording device given in any 1 term of claims 1-9 in which a head fixed part 
is the fixed hole where a recording head is inserted, and the jig for positioning of the above-mentioned 
fixed hole and a recording head which can shift other recording heads and nozzle trains to either at least 
is formed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet type recording device which is made to 
breathe out an ink droplet from a nozzle and records an image and an alphabetic character on a record 
form. 
[0002] 

[Description of the Prior Art] Generally a recording head is carried crosswise [ of the detail paper] at 
the carriage which carries out both-way migration, and an ink jet type recording apparatus prints an 
image and an alphabetic character by the dot matrix in the record paper by sending the detail paper in 
the direction perpendicular to the migration direction of a head for ink with discharge as an ink droplet 
from the above-mentioned recording head. For example, as shown in drawing 1 1 , the above-mentioned 
recording head 52 carries out the regurgitation of the ink droplet from the nozzle orifice 51 which the 
nozzle train 50 of two or more trains (this example four trains) is formed, and forms each nozzle train 50. 
Here, the one where the pitch (nozzle pitch P) of the nozzle orifice 51 within the same nozzle train 50 is 
smaller can perform high printing of resolution so much. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional recording device, since the 
recording head of the same class was carried in equipment, there was a problem that the class of 
recordable image had a limit. Then, with this equipment, although what carried the recording head which 
is two or more kinds from which the magnitude of the ink droplet which can carry out the regurgitation 
differs like the equipment indicated by JP,10-193603,A is devised, even if it can change the magnitude 
of an ink droplet, the actual condition is that cannot change to a nozzle pitch and the class of still 
recordable image has a limit. 

[0004] This invention was made in view of such a situation, and sets offer of the ink jet type recording 
device which can increase the class of recordable image as the purpose by enabling modification of an 
apparent nozzle pitch. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned, purpose, the.ink jet -type- 
recording device of this invention It has two or more recording heads by which the nozzle train which 
consists of carriage by which both-way migration is carried out, and two or more nozzle orifices which 
carry out the regurgitation of the ink droplet was formed in the main scanning direction. Two or more 
head fixed parts by which a recording head is fixed to the above-mentioned carriage free [ attachment 
and detachment ] are prepared, and it sets between the nozzle trains of one of recording heads, and 
other recording heads. Let it be a summary to be able to change now the condition that the above- 
mentioned nozzle orifice is arranged on a straight line in a direction perpendicular to the direction of a 
nozzle train, and the condition that the above-mentioned nozzle orifice is shifted and arranged in the 
direction of a nozzle train. 

[0006] Namely, the ink jet type recording device of this invention The condition that a nozzle orifice is 
arranged on a straight line in a direction perpendicular to the direction of a nozzle train between the 
nozzle trains of one of recording heads, and other recording heads. Since the condition that the above- 
mentioned nozzle orifice is shifted and arranged in the direction of a nozzle train can be changed now, 
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when performing high printing of resolution, by being able to shift a nozzle orifice and arranging, the 
nozzle pitch on appearance can be narrowed and can be printed. On the other hand, when there is no 
need for such printing, a nozzle orifice can be arranged on a straight line and the usual printing can be 
performed. Thus, modification of an apparent nozzle pitch is attained and the class of recordable image 
can be increased. 

[0007] In the Inkjet type recording device of this invention, when each recording head is attached in any 
head fixed part, from two or more kinds of recording heads, one or more recording heads of arbitration 
can be chosen, and can be attached. Therefore, in the combination of a free recording head becoming 
possible according to a user s application, when blinding and failure arise in a recording head, only the 
recording head can be exchanged easily. Moreover, by applying to two or more models of equipment, 
components etc. are standardized and the cost cut of a recording device can also be aimed at. 
[0008] In the ink jet type recording device of this invention, combination with each recording head 
various when the nozzle train of a single row is established can be performed for every nozzle train. 
[0009] In the Inkjet type recording apparatus of this invention, when two or more recording heads in 
which nozzle trains were arranged by shifting are what carries out the regurgitation of the black ink, in 
monochrome printing, an apparent nozzle pitch can be made small and a print speed can be made quick. 
[0010] In the ink jet type recording device of this invention, when two or more preparations and the 
above-mentioned recording head for of-the-same-kind ink are what shares an ink cartridge, dispersion 
in ink consumption does not appear between the recording heads for ink of the same kind, but cartridge 
exchange frequency also decreases the recording head which carries out the regurgitation of the ink of 
the same class. 

[0011] In the ink jet type recording apparatus of this invention, when the recording head for black ink 
which carries out the regurgitation of the black ink, and the recording head for color ink of yellow ink. 
Magenta ink, and cyanogen ink which carries out the regurgitation of either at least are attached, or 
when the recording head for color ink is what carries out the regurgitation of the ink of two or more 
colors containing yellow ink, Magenta ink, and cyanogen ink, while speeding up the print speed of 
monochrome, color printing can also be performed. 

[0012] In the ink jet type recording apparatus of this invention, when only the recording head for black 
ink which carries out the regurgitation of the black ink is attached, high-speed monochrome printing can 
be realized. 

[0013] In the ink jet type recording device of this invention, when the recording head from which the 
diameter of a nozzle differs among two or more recording heads is attached, the image which was rich in 
the gradation nature from which the magnitude of an ink droplet differs can be obtained. 
[0014] In the Inkjet type recording device of this invention, a head fixed part is the fixed hole where a 
recording head is inserted, and when the jig for positioning of the above-mentioned fixed hole and a 
recording head which can shift other recording heads and nozzle trains to either at least is formed, this 
invention can be realized with comparatively easy structure. 
[0015] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained in dietail. 
[0016] Drawing 1 is drawing showing an example of the circumference structure of an ink jet type 
recording device where this invention is applied. The ink cartridge 1 was carried in the upper part, and 
this equipment is equipped with the carriage 3 with which the recording head 2 was attached. 
[0017] It connects with a stepping motor 6 through a timing belt 5, and the above-mentioned carriage 3 
is guided at a guide bar 7, and carries out both-way migration in a main scanning direction (the paper 
width direction of the recording paper 8). Moreover, the recording head 2 is formed so that it may 
expose to the recording paper 8 of the above-mentioned carriage 3, and the field (this example inferior 
surface of tongue) which counters. 

[0018] And ink being supplied to this recording head 2 from an ink cartridge 1, and moving carriage 3, 
recording paper 8 top face is made to breathe out an ink droplet, and an image and an alphabetic 
character are printed by the dot matrix on the recording paper 8. In drawing, 4 is a cap which is 
prepared in the non-printed field in the successive range of carriage 2, closes the nozzle side of a 
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recording head 2 during a printing pause, and prevents desiccation of a nozzle orifice. 
[0019] If the above-mentioned carriage 3 is explained in detail, as shown in drawing 2 - drawing 4 , the 
head fixed hole 10 of plurality (this example four) is formed in the above-mentioned carriage 3. The 
above-mentioned carriage 3 functions on the head fixed hole 10 as a holddown member to which a 
recording head 2 fixes a nozzle side for a recording head 2 by turning down and being inserted, enabling 
free attachment and detachment. 

[0020] The above-mentioned recording head 2 turns a nozzle side down, and is attached in the inferior 
surface of tongue of a cartridge case 12 in which an ink cartridge 11 is held. The single nozzle train 13 
prolonged toward the direction (the direction of paper feed) which intersects perpendicularly with a main 
scanning direction is formed, and the above-mentioned recording head 2 carries out the regurgitation of 
the ink droplet from the nozzle orifice 14 which forms the above-mentioned nozzle train 13. 
[0021] The terminal 15 which supplies the driving signal which makes a recording head 2 breathe out an 
ink droplet to the above-mentioned carriage 3 is formed, and the substrate 1 6 connected to the above- 
mentioned terminal 15 where a recording head 2 is attached in the head fixed hole 10 is formed in the 
cartridge case 12. 

[0022] And the nozzle positioning Jig 17 is attached in the above-mentioned head fixed hole 10 at the 
inside side which faces in the direction in which the nozzle train 13 is prolonged. This nozzle positioning 
jig 17 fits into the inner circumference edge of the head fixed hole 10 removable by the shape of a 
cross-section KO character. In drawing 2 , 18 is an ink supply needle which supplies the ink of an ink 
cartridge 1 1 to a recording head 2. 

[0023] Moreover, in this example, three recording heads 2 with the head 2 for color ink (Co) which 
carries out the regurgitation of the ink of three colors of yellow ink, Magenta ink, and cyanogen ink from 
two heads 2 for black ink (K) which carry out the regurgitation of the black ink. and the nozzle train 13 
of a single tier are attached in four head fixed holes 10. Each above-mentioned recording head 2 is 
attached in any head fixed hole 10. 

[0024] And the nozzle positioning jig 17 of the head fixed hole 10 is altogether attached in the same side 
(it sets to drawing 4 (a) and is the bottom), and it is in this condition, and the nozzle train 13 of three 
recording heads 2 is arranged so that nozzle orifice 14 comrades may come on a straight line in a 
direction perpendicular to the nozzle train 13. 

[0025] On the other hand, as shown in drawing 5 , by moving one nozzle positioning jig (part in which one 
side of the head 2 for black ink (K) was attached in this example) 17 to the opposite side of the head 
fixed hole 10 among the head fixed holes 10, and attaching a recording head 2, the installation location 
of a recording head 2 can be shifted in the nozzle train 13 direction, and among other recording heads 2, 
a nozzle orifice 14 can be shifted in the nozzle train 13 direction, and can be arranged. 
[0026] At this time, the amount of gaps of the nozzle train 13 of the recording head 2 which was able to 
be shifted is 1/2 of the nozzle pitch PI (refer to drawing 4 ), and an apparent nozzle pitch (P2) is set to 
one half of the nozzle pitches PI between the adjoining heads 2 for black ink (K). Thus, the print speed 
in monochrome printing can be made quick by making an apparent nozzle pitch (P2) small between two 
heads 2 for black ink (K). Moreover, the head 2 for color ink (Co) can also perform color printing. 
[0027] In the above-mentioned recording device, the condition that a nozzle orifice 14 is arranged on a 
straight line among one nozzle train 13 of a recording head 2 and other recording heads 2, and the 
condition of being shifted and arranged in the nozzle train 13 direction can be changed now by the ability 
shifting a recording head 2. For this reason, when performing high printing of resolution, a nozzle orifice 
14 can be shifted, and the apparent nozzle pitch P2 can be narrowed and can be printed. On the other 
hand, when there is no need for such printing, modification of the apparent nozzle pitch which can 
arrange a nozzle orifice 14 on a straight line, and can perform the usual printing is attained, and the 
class of recordable image can be increased. 

[0028] Drawing 6 is drawing showing the gestalt of operation of the 2nd of the ink jet type recording 
device of this invention. This recording apparatus shares an ink cartridge 1 in the adjoining head 2 for 
black ink (K). By doing in this way, dispersion in ink consumption does not appear between two heads 2 
for black ink (K), but the exchange frequency of an ink cartridge 1 also decreases. Except it, it is the 
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same as that of what is shown in drawing 1 -5, and the same operation effectiveness is done so. 
[0029] Drawing 7 is drawing showing the gestalt of operation of the 3rd of the ink jet type recording 
device of this invention, two heads 2 for black ink (K) which five head fixed holes 10 were formed in 
carriage 3, and were able to shift the nozzle train in this recording apparatus, and heads for yellow ink - 
- five recording heads 2 of the head 2 for head for 2(Y) MAZENDA ink 2(M) cyanogen ink (C) are 
attached. Except it, it is the same as that of what is shown in drawing 1 -5, and the same operation 
effectiveness is done so. 

[0030] Drawing 8 is drawing showing the gestalt of operation of the 4th of the ink jet type recording 
device of this invention. In this recording apparatus, 2 sets and a total of four recording heads 2 are 
attached for two heads 2 for black ink (K). By doing in this way, high-speed monochrome printing is 
realizable. Except it. it is the same as that of what is shown in drawing 1 -5, and the same operation 
effectiveness is done so. 

[0031] Drawing 9 is drawing showing the gestalt of operation of the 5th of the ink jet type recording 
device of this invention. In this recording device, the head 2 for small dots (S) in which the small nozzle 
orifice 14 of the diameter of a nozzle (S) was formed, and two kinds of recording heads 2 of the head 2 
for large dots (L) in which the big nozzle orifice 14 of the diameter of a nozzle (L) was formed are 
attached. By doing in this way, the image which was rich in the gradation nature from which the 
magnitude of an ink droplet differs can be obtained. Except it, it is the same as that of what is shown in 
drawing 1 -5, and the same operation effectiveness is done so. 

[0032] Drawing 10 is drawing showing the gestalt of operation of the 6th of the Inkjet type recording 
device of this invention. In this recording apparatus, the nozzle positioning jig 17 is not attached in the 
head fixed hole 10. and the nozzle positioning jig 17 is attached in the side face of a recording head 2. 
Except it, it is the same as that of what is shown in drawing 1 -5, and the same operation effectiveness 
is done so. 

[0033] As mentioned above, in the recording device of the gestalt of each above-mentioned 
implementation, since each recording head 2 is attached in any head fixed hole 10, from two or more 
kinds of recording heads 2, one or more recording heads of arbitration can be chosen, and can be 
attached. Therefore, in the combination of a free recording head becoming possible according to a user's 
application, when blinding and failure arise in a recording head, only the recording head can be 
exchanged easily. Moreover, by applying to two or more models of equipment, components etc. are 
standardized and the cost cut of a recording device can also be aimed at. 

[0034] Moreover, since it can attach combining freely the recording head 2 in which the nozzle train 13 
of a single row was formed, the recording device which had various kinds of properties every nozzle train 
1 3 can consist of recording devices of the gestalt of each above-mentioned implementation. 
[0035] Moreover, in the recording apparatus of the gestalt of each above-mentioned implementation, 
since the nozzle positioning jig 17 is formed in either the head fixed hole 10 or the recording head 2. a 
recording head 2 can be shifted with comparatively easy structure, only the nozzle train 13 is applied, 
and a pitch can be. changed. 

[0036] In addition, with the gestalt of each above-mentioned implementation, although the amount of 
gaps of the nozzle train 13 was set to one half of the nozzle pitches PI , it cannot limit to this and can 
be set as one third, 1 / 4 grades, and arbitration. Moreover, in the gestalt of each above-mentioned 
implementation, although the number of the head fixed holes 10 formed in carriage 3 was set to four or 
five, it does not limit to this, two and three are sufficient, and even if it prepares six or more, it does not 
interfere. 
[0037] 

[Effect of the Invention] As mentioned above, according to the ink jet type recording device of this 
invention, when performing high printing of resolution, by being able to shift a nozzle orifice and 
arranging, the nozzle pitch on appearance can be narrowed and can be printed. On the other hand, when 
there is no need for such printing, a nozzle orifice can be arranged on a straight line and the usual 
printing can be performed. Thus, modification of an apparent nozzle pitch is attained and the class of 
recordable image can be increased, 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view explaining the circumference structure of the ink jet type recording 
device of this invention. 

[Drawing 2] It is the decomposition perspective view showing the important section of the ink jet type 
recording device of the gestalt of 1 operation of this invention. 
[Drawing 3] It is the bottom view showing a recording head. 

[Drawing 4] It is drawing showing the important section of the above-mentioned Inkjet type recording 
apparatus, and (a) is [ the important section sectional view of carriage and (c of the top view of carriage 
and (b)) ] the bottom views of a recording head. 

[Drawing 5] It is drawing showing the important section of the above-mentioned ink jet type recording 
apparatus, and (a) is the top view of carriage and (b) is the bottom view of a recording head. 
[Drawing 6] It is the explanatory view showing the Inkjet type recording device of the gestalt of 
operation of the 2nd of this invention. 

[Drawing 7] It is drawing showing the important section of the Inkjet type recording apparatus of the 
gestalt of operation of the 3rd of this invention, and (a) is the top view of carriage and (b) is the bottom 
view of a recording head. 

[Drawing 8] It is drawing showing the important section of the Inkjet type recording apparatus of the 
gestalt of operation of the 4th of this invention, and (a) is the top view of carriage and (b) is the bottom 
view of a recording head. 

[Drawing 9] It is the important section of the Inkjet type recording device of the gestalt of operation of 
the 5th of this invention, and is the bottom view of a recording head. 

[Drawing 10] It is drawing showing the important section of the ink jet type recording apparatus of the 
gestalt of operation of the 6th of this invention, and (a) is the top view of carriage and (b) is the bottom 
view of a recording head. 

[DrawingJ 1] It is the bottom view of a recording head used for the conventional ink jet type recording 
device. 

[Description of Notations] 

2 Recording Head 

3 Carriage 

10 Head Fixed Hole 

13 Nozzle Train 

14 Nozzle Orifice 
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WP;6SEi^±(-ieiS:^tv2.^^t« -tlEyX/wMR^iV, 
X>»v3?iJ;^|6j(c-rH-cBeiS$ix2.t>t^i U 5 -5 J; 5 

X^i-MPSr-rfe-ttTE^i-^ClilcJ; ^;?)>(t±oy 

so <Di:bf£^M<oi;L^m^tii\>^t^\±^ y X/bg^p^il^i 
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[0007] ^?km(r>^ i^zc y hSCIEik^SfCjSV^ 

[0 0 0 81 if.^m(0^ V^^^^m^i^^^ 
Xs ^Um^yYifi. WJ<0/X/^^^|J^stS;ltb^^fct>© 

(000 91 :^^m<D-^ v'^ 5' h5»:fB®k^g(-*5l'^ 

T, y y</u^m±*^-rtixm^^intcmw<Dt&^^i/ k 
x^mmm^m<-r?> r ^ *s-c# 5. 

[0010] :^^m<D'< V^' v^a. y hStlafflil^gfcfcV'' 

IrI Cmm<0^ SretWi-^IBl^^S' KSr^fC^i 

[001 1 1 ^^B^o-r i^^i y h^Mim^mKH^^ 

[0012] *^Bj05-r ViJ' v^oi s/ h^fa@iS«l^*5V> 

o Pnfl5ij=^^ia-r 5 r d5T'# So 

[00131 *ie§^cr)-< ✓'^ v'i •> hiS^iS^^etCjai^ 
[00141 :!^^m(0-< v^i K^iE^Safe:*3l> 



4 

[00151 

[0 0 1 61 mi (1. 5^«P^;45igffl$tu2)'l'>'<!'v'^s' 
hxt:iE®:S^acDiilJ23«5t<0-Cr>)trij^-ri21T*fc5. r<0^ 

3/ K2*55t(9#itt,tufc=af^ry s'i?3Sr{IS;tTV>5o 
[0 0 1 71 ±IE=3r^y :yv'3t±. ^ 5 iJ^'^/U h 5 

±SE=^^y s/v?3<0|E®:«S8 irStlSl-TSB (Z<omxli 

[0 0 18] ^LT, rtOlBilSi^^y K2Jc:-< V^'*- h 

■fri'<e;i5 blBfi^^ 8 ±ffil'-r ^^i? J^^rBtm ^-^TlB^lft 8 
»cH^^:SC#=Sr K y h h y 3' ;^ J: !? WJSU-r 5 J; 5 

[0 0 19] ±iB^^y s'i^3^rol^TPL<t^^l3^i-5 

Ill2~|114tc^i-J; ±K=¥-r y s/ v?3 icn. 

«^ (:i<D{SJ-CJ±4o) (O^-;/ Kll^Jtl Otm^^i^. 
TV^So ±IB^-^ y j/v'Sfi. ;/ KBi^^v: 1 0 icIB^ 
'^y K2*VX^wffiS:Ti-LT^A$3x5r.ifcJ:!9. 
lE^^s, K2«r^J8liaEJi@;g-r5@«f|5Wt LT«II6 

[0 0 2 0] ilEfSS-^-y K2f±, h y v' 

1 1^5J^3^^$i^5;^^-^y .yv?>{r-;;^l 2<OTBt-, / 
X^i'ffi$rTt-L-C®!9{^tt?5HTV^-5o ±IEflBfi!:^s/ K 
2H. ^jfe^*[6]ttt55i-2.:^|6] (SSis^"?::^!^) \^^t^ 
oTj^O^S^— O/X/vj^iJl 3A5ff^^$lx-C*5i?, ±|S 
y X/V?lJ 1 3 S:?^j*-t-5 / X/VM O 1 4 V'^iS* 

[0 0 2 1 1 ±fa=ap^y .y-:;=3»ct±. ^dM^y Y2\z.^ 

fetb, K y -✓''5^-;^ 1 2 t:i(4, IB®^ y K 2 
y Ym-^-Kl Otc©?)#(t^nfcttfl|-e±fBSJS^l SJd 

[00 2 2] -t LT, ±IE'>»5' Ym^-K 1 0 tdtt, / X 

-'wjij 1 3*s3it;«5:*ri6]l-Si-5i*iS5ffi!ltc/X/V'{fi!:gi*it) 
i/1 7f4. ifffi=^=T^4^x'--s/ KBitTvii onp^mw^^^ 

J!ft^«et-iR-a-t-'5 J: 5 HI 2 {CiJV^T 1 8 

[0 0 2 3r4fc. Z<r>mX\-t. A^(D^y YM'^'Kl 
0\z. ■^yyi'^:yif^^m-ti>2^(D^yyi^'<l^^ 
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m^yY2 (K) -n<OJy</Vmi3l}>h^:'^X3 — 

Sreta-r5*7 — ('^■^m^-yV2 (Co) t03ow 
lEfS:^ .y K 2 0 MJt btbT V ^5. ±IE#IE^'-- K 

[0024] bX, ^1/ VmM^ 1 0 X/V-fiica^ 
ii)-:;'^! 7f4. -f--^-Cllli:-ffii| (04 (a) ^;:*Sl^TT 

K 2 <D y X/vJiJ 1 3 fi, / X;vM P 1 4 IHi/JS / X/v 

[0 0 2 51 — m5\z^-tXo\^. vmi^-Ki 
o<Dohx>t-o (roMXfiy^s'i^'i'Vi^ffl'^s' K2 

(K) (D-i7tmK)i-i\-yhMz.%m coyx/u^a^* 
{'tjms^yx/v^iji 3ij[^iz-rh-^. i\k<Dtim^'y k 

2 i: OR3-e y X.'VM P 1 4 y X/v^iJ 1 3 :^fp] Jci-f fe-fr 

[0 0 2 6] -ffe-frfcfafl^^-^ K2oy X/p 

^Ji 3(D-ftua:H, yX/Uf-yf^P 1 (EI4#fiS) (Dl 
/2-Cfc<5. PSi-'5:^7yi^-ri/^ffl-^S' K2 (K) 

«>|K]-c. ;^i*Mt<oy X/nf .y?- (P2) yx^vfs/ 

iroi/2(c:/^5. :l<DJ;5^-^ 2o<07'7 s/j^^f 

>'^'^^5,K2 (K) orat?i?^*^toyx>'Pf5'f^ (p 
2) Sr/h$<-r5:ii:t::J;!9, ^y ^ n^JSij{r*5»t5fP 

--S/K2 (Co) ^^:J;t)*7-PPIi!Jfc^T5r 

[002 71 ±IESE®^e-efi. fS^'^s' K 2 Sri" fe-fr 
loroiaa^s/ K2 irteOIE^^y K2 
i: o y X/v?i| 1 3 raicjsi, ^T. y X/VM P 1 4 
iz.w.f^^iv^^mt. yx/vjij i 3:^ifi]fc:mTffits$ 

m^&<Dm^-'mii^n^ ttn. yxyvMPi4^-ffe 

iirTa*»«t<oyX/wf -yf^P 2Sr$fe< LTTOJi-^r t 
y X/i^MP 1 4 SriSi(SJt{c:ieS:LTa^©PnSiJSrtT5 r 

[0 0 2 Sims fi, ;*:%?q(Dl' V-^ hx^^tefiii^ 

eroig2cDiiJS(Dfl^«ssr^i-iiiT-fc5o ^(oti^mmx 
tt. p^-rsT'^i/i^'rvij'ffl'^s' K2 (K) li*3^^ 

-5. w(DJ: ttcj: 19 . 2^<J:>^y y^ -i^-y^ 

ffl'^S'K2 (K) 0|Sg■C^'>'^?N»»<0(^P>ot;65m^^ 
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[00 2 9] El 7 f±. *|gPJ©-l' hS;fE®k$l 

«<D^3co|lfficoJi^liSr.T^-rilIXfe5, Z.<r>%mmm.-Q 
^ ^ y 5/ V? 3 5 0<0-v 5, K@!£:^ 1 0 $ 
yX/v?iJS:1'b-^^2o©:?'7 S';J'-<'>'^'ffl^y K 
2 (K) ^^rj—y(l^^f^^yY2 (Y) . 

K2 (M) , v-TW Vj?^^-;/ K2 
(C) (^5oO?|S®:'^s/ K2*5|S!9f^«t^tbXV^-5o ^ 

10 [ 0 0 3 0 1 m 8 ^^BJcD-Y V Y^^®^ 

ttcoii4 05iij£<of^^srs^-t-iax*>5o rwfs^aggx 

tt, 2^<0-:f=7y^'<iyi'm^yy2 (K) ;652iffl. 
ff4o(OfB0:---s/ K2/!i5gti9{^(;}-t,tVXV^5o rcoip 

*sxt5. l2ll~5(C^-rt(Di:lRl1$Xfc 
[00 3 1] HI 9 (±. *^0JW-r ^'i? v^ci. .;/ h^lEfltiS 

fi. y X/vllc^/hSjfcyX/V'MD 1 4 (S) 
20 fc/hKs/ hffl'-^s/ K2 (S) i:, / y(.)\^<r>-k%fiL/ 
/VMP14 (L) tmi^^fy.fz.-kYyYm^yY2 
(L) 02a!fficDfS^-.-;/ K2;i5^t)#{te>nXI/>5c 

[0032] El 1 0 tt, ^%m(0-^ V-^ v'cc 5/ hitlSg!: 

Xfi, ^ K@Jt5t 1 0 y X/P-erS^!!t>i^^ 1 7 A^^^l 
30 ?)oJtbti'XV^5cDXfi;ic<. lEft'^s/ K2<o{fflffilry 
X/v^eft:*-:^^! 7*s^t)oJ-j-e>ixxt''5„ ^iv&ii^ 

[0 03 31 Sl±(DX 5 tc, ±|E«-|IJ£<DJi^o?|E&i£ 
11X.«. 'frEfi:----;/ K2 is^^•ri^(D->s/ K@3g:?^ 1 O iz 
t>ffi^!?f+lt b^^5 J; 5«w/£-r>xv^5it*, ^WmmcosS. 
m-^ y K 2 ;4> P,ffiE©|Efii-- j/ K«rt> i: fcJi^^^ 

tc. mmm<Dmm.\zmmiri r i j; o gi5fp^;js^2ii 

[0 0 3 4] ^fc. ±IE^3IJ£<7)^^(Df5@i??SXtt. 
WUO y XVw^iJ 1- 3 ^5^(t feti-fclEfit-- -y K 2 g 
m;^^-8-i9ii:X^ fj ^ k t^X^ ^tzlb. J X/u^iJ i 

X-#5o 

[0 0 3 5] ±IE#IIJS(D?f$^(0fSfi^ij^gX't4. 
so KEI^yv: 1 0 1, U< flfE@'-.-y K 2 <D^^-r^^*»^c, 
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ffi^^<«1f it-elE»-- V K 2 Sr-r h-^X / X/u?iJ 13©^ 

[00 3 6] Jfefc\ ±SE#|IJSOJ^Ii-C»±. / X/V?IJ 1 

3<^-ftv»^/;<'/'l't?s/'?'P icoi/2 t Lfcds. rix 

T , =3?. ^ y 5, 3 t;i?]^^-r S ^ 5/ KB;^:^ 1 0 oScti 4 
[0 0 3 71 

/ P Sr-r feit :i t iJ: J; 9 , 

±tcg2^ UTjiSwPpJBUSrtT 5 r i: li^X't So co J; 5 
ic, ;jf;4^»tW/X/Wti--y^;iS^H^IEf-'^£0. 3B»X# 

11113] la^-^s/ KSr^i-jSffiUlXfeSo 

[Hi ] 




8 

XfctJx (a) tt:3f-vy ■yv^CO^ffilU. (b) tt=3r-Yy 

s/v'roS^ifffiEl, (c) Jiise^'^s/ KrojSffiUlT'fc 

Xfci?. (a) fi^^y s'v'0¥ffiia> (b) 
[m 6 ] 2 ro*J£(0?i^^®i' l/^ y 

lEiiiiss sr^T^i-tft wmxfc 5„ 

10 faeiiSB«s^**-t-i2iT'fef9. (a) fi^-v y s/v^w 

¥®Elv (b) (ilE^-^:y K<Dj£ffi|ilX*)5o 

[I1I81 *5IW©m4ro|llteWJi^<SC0-Y V^i^'i:/ hS; 
IBfflkgg(D®g|55r/T^i-|IIX& . (a) «dr^y yv'co 
¥Diia. (b) (ifBfiS:--s/ KwjSBEIXfcSo 

[1219] ^^m<D'^5(DmM(omm^<o^i^i^'^zr.yV'^ 

[HI 0 1 ^^PJco^ecOllJEOJl^ffiro-^'Vi^v^is/ h 

^w.mmm.<Dmu^7^-tmxh 'o. ( a ) j±=3f y s' v> 

ro^pffiia, (b) fiSHMk^s/ KrojSBEXfeS. 
[0111 «e5l5cO-l' V^v^iy ^^t5ii^«^Cffl^^5IE 
KojSSHlXfcSo 

[^^©Iftpj] 

2 fE®'^5' K 

3 =3f-^ys/v? 

10 ^s/ KH^5^: 
1 3 /Xyujij 
14 /X/VMP 



[02] 
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